Negative cooperativity in tryptophan synthase alpha subunit dissociation is caused by the bound coenzyme: pyridoxal 5'-phosphate.
Sedimentation equilibrium studies of dilute solutions of tryptophan synthase reveal dissociation from the holoenzyme form, alpha 2 beta 2, into mixtures of alpha beta 2, small amounts of beta 2, and alpha as well as the original alpha 2 beta 2 holoenzyme. The holoenzyme form is stabilized by pyridoxal 5'-phosphate. A new sedimentation equilibrium analytical procedure shows the dissociation of the second alpha subunit to be negatively cooperative. The analytical procedure calculates theoretical error profiles with assumed values of the dissociation constant, k, and a cooperativity parameter until a match is made between one of the theoretical profiles and that computed from experimental data. The latter profile is calculated with an experimentally determined k and assumed values of the cooperativity parameter.